The assessment of the patient with acute blood loss may be conveniently divided into three phases. The first involves the recognition that acute blood loss has occurred. Further assessment of the site and magnitude of the blood loss will continue in parallel with resuscitation. The second phase of the assessment is the localising of the source or sources of bleeding to allow for control of continuing loss and to plan definitive therapy for· the control of ongoing haemorrhage if necessary. The third phase of assessment is to estimate the quantity of blood and fluid loss to allow for the rational planning of resuscitation. The third phase is divided into two sections: the first is the initial assessment of the magnitude of the loss, the second the ongoing assessment of the patient's status as resuscitation proceeds. Successful resuscitation depends on repeated assessment of the patient while treatment proceeds.
The assessment of acute haemorrhage involves recognition that it has occurred, identification of its source, and estimation of its magnitude.
RECOGNITION OF ACUTE HAEMORRHAGE The realisation that acute blood loss has occurred may be immediate, as in the case of patients with acute trauma and external blood loss, or may be very slow to be recognised, as in patients with slow concealed haemorrhage. In those cases where there is not an obvious external haemorrhage the diagnosis in the early stages may be difficult. An important aspect of the recognition of bleeding is to be alert to the possibility in appropriate classes of patients. Among the patients in whom one must suspect bleeding in any acute presentation are:-1. Patients with haemostatic defects or on anticoagulants. pancreatitis. 8. Patients following biopsy or other invasive procedures. It is surprising, but nevertheless true, that there are no diagnostic tests which will diagnose bleeding in the acute phase. Without the passage of time, or resuscitation, conventional haematologic indices will all be normal or near normal in the patient who was normal prior to bleeding. Specifically the haematocrit and haemoglobin levels will not drop significantly for a number of hours after an acute bleed in the absence of some therapeutic intervention. 1, 2 This means that the clinician has to rely on acumen and careful clinical evaluation of the patient's blood volume status to recognise recent acute blood loss. The signs and symptoms of acute blood loss and the Anaesthesia and Intensive Care, Vol. 12, No. 3, Augusr, 1984 relationship of these signs to the volume lost will be discussed in the section dealing with estimation of the blood loss later in this paper.
The key fact to be mentioned here is that there is one bedside test which can reliably exclude intravascular volume depletion of more than 1000 ml. This test is to assess blood pressure and pulse rate in the recumbent and the erect position. The absence of a drop of more than 10 mmHg in the systolic blood pressure and the absence of an increase in the heart rate by 10 beats/minute will reliably exclude acute volume depletion.)
Detection of a significant postural change in pulse and blood pressure raises the possibility of concealed haemorrhage, but by no means proves the diagnosis. There are numerous causes of postural cardiovascular changes including some types of drug therapy (e.g. vasodilators, ganglion blockers, narcotics, phenothiazines, tricyclic antidepressants and I-dopa), autonomic neuropathy (as is not uncommonly seen in diabetes) and old age. 4 The value of testing for postural hypotension is well illustrated in a brief case history which was pu blished recently. 5 A 26-year-old woman presented to casualty late at night complaining of dizziness after a domestic argument. Clinical examination done with the patient recumbent was totally normal (BP 110/70, pulse 78, respiratory rate 14/min, afebrile). Full blood count (Het 37), chest X-ray, ECG were normal. The patient was observed for two hours and then was sat up in a wheelchair prior to discharge home. She again became dizzy and when she stood her blood pressure dropped to 80/50 with an increase in her pulse rate to 120. A diagnosis of acute volume depletion was made and a gastric tube was inserted which revealed intragastric blood. The patient admitted later to having been taking aspmn for a toothache. Blood transfusion and bed rest resulted in a complete recovery.
Clinical suspicion of covert blood loss should result in a careful search for the source. Among the most common sites of occult blood loss are: 1. The upper gastrointestinal tract. 2. The retroperitoneal space. 3. The female genital tract (e.g. ectopic pregnancy, etc.).
4. The liver and spleen following blunt abdominal trauma. 5. The pleural cavity after chest trauma.
Evaluation of the patient's history and examination will help decide which of these possibilities will be the most profitable area to investigate first.
LOCA nON OF THE SITE OF BLEEDING
The location of the source of blood loss is commonly very obvious. Occasionally, however, the source is quite obscure. If possible a careful history should be obtained and then a thorough clinical examination performed. If the bleeding is concealed then attention should be directed to the sites where concealed bleeding is possible. Hypotension due to bleeding almost never occurs above the level of the clavicle unless it is visible externally or the patient has gross neurological signs caused by intracranial bleeding and the associated rise in intracranial pressure. In this situation it will be the alteration in intracranial pressure and not blood loss which will be responsible for the haemodynamic disturbance.
For practical purposes then, the blood will be found, if not externally obvious, in the chest, abdomen (including with the lumen of the gastrointestinal tract), retroperitoneal space, the pelvis or in the extremities. The tempo of the investigation of the site of bleeding will be largely determined by the rate of blood loss and the patient's clinical status. The patient who simply presents with anaemia for investigation may follow a well-planned orderly path to the final elucidation of the bleeding point, but the patient with life-threatening bleeding associated with abdominal distention may need diagnosis and treatment joined in the form of an urgent laparotomy.
Between these two extremes there is a large group who have ongoing haemorrhage with continuing blood requirement in whom the site of loss and the appropriate treatment are not clear. There are a number of techniques that may be of value in solution of their problem. The clinical examination of the patient will often suggest the likely area for attention and this can be used as a guide to the sequence of investigation. Free intraperitoneal blood may cause peritonism and, commonly, referred shoulder-tip pain. Pelvic bleeding associated with a fractured pelvis may give a lower abdominal mass, pain in the upper thighs and spreading bruising. Back injury with worsening pain and fractures of transverse processes may suggest retroperitoneal bleeding.
If blood loss into the chest is suspected a chest X-ray with aspiration from any areas of fluid seen will quickly provide a definite answer.
If intra-abdominal bleeding is suspected a peritoneal lavage with a litre of saline and then observing the colour and haematocrit of fluid that is returned will diagnose significant intraperitoneal bleeding. 6 The diagnosis of abdominal bleeding outside the peritoneal cavity is more difficult and if abdominal lavage reveals no free intraperitoneal blood then abdominal X-rays may show loss of the psoas shadow suggesting retroperitoneal bleeding. Computed tomography may be of value in estimating the site and extent of the loss, and is especially useful in the detection of retroperitoneal haemorrhage. Angiography and radioisotope techniques have value if blood loss is continuing but for angiography to be very useful the rate of loss should be more than 5 mllminute. Angiography may also show the vascular malformation that has been bleeding in the recent past and for this reason can be a very useful investigation for repeated episodic bleeding that is difficult to localise.
If trauma has not been a prominent part of the patient's presentation then gastrointestinal or gynaecological bleeding are the most likely. The patient may present with a history of collapse and a virtually normal physical examination or may present with florid haematemesis and melaena. In the absence of trauma, a rectal and vaginal examination and the passage of a gastric tube may promptly reveal the site of bleeding. If these simple procedures fail and the bleeding appears to be continuing then upper GIT endoscopy and specialist gynaecological examination will usually provide definitive answers.
To paraphrase one of my early teachers, the sun should not set on the bleeding patient in whom the source of bleeding is not known and appropriate therapy planned.
ASSESSMENT OF THE MAGNITUDE

OF BLOOD Loss
The assessment of the magnitude of blood loss suffered by a patient will usually involve interpretation of information from a number of sources. Among these are historical and clinical assessments, measurement of various haemodynamic pressures (e.g. blood pressure, central venous pressure and pulmonary capillary wedge pressure) and a knowledge of the effects of changing blood volume on the clinical features which a patient may show. Because of the differences in the methods of assessment between initial and progressive assessment these will be discussed separately. This separation serves to emphasise the differences between what will be initially educated guesswork on the one hand, during an initial assessment, and the repeated scientific and careful evaluation and fine-tuning that will be the hallmark of a good total resuscitation.
Before discussing in detail the assessment of volume status in the bleeding patient a general point about the use of invasive monitoring must be made. The initial or isolated reading of either central venous pr~ssure or "wedge pressure" may be very misleading. These techniques have their value in the monitoring, over time, of an individual's response to therapy. In this role they are of unquestioned value, but a single reading from such monitoring devices needs to be treated with the same scepticism as other isolated observations pending on-going clinical assessment. 7 
Initial assessment
Three principal sources of information are valuable in making an initial assessment of the magnitude of a patient's volume deficit. They are, in order of importance:-1. The patient's clinical status. 2. Knowledge of the magnitude of loss associated with particular injuries. 3. Reports from observers on the amount of blood seen at the scene of an accident, etc. The relationship between clinical status and the amount of blood loss has been studied frequently over the years. Much impetus was given to these studies by military conflict and it is from studies done in wartime that much of our current knowledge comes. In the First World War the shock syndrome was well recognised and associated with a very high mortality. Blood transfusion and infusions of saline with or without gelatin were used and sometimes worked, but if treatment was Anaesthesia and Infemive Care, Vol. /2, No. 3, August, 1984 delayed -and it often was, due to the slowness of transport from the trenches to the hospital -then the shock was irreversible. 8 By the Second World War better knowledge of physiology and improved transportation were able to greatly reduce the battlefield mortality, and the recognition that blood loss was the usual shock cause had become clearer. 9 By the time of Korea and Vietnam the amounts of blood (and other fluids) being used were enormous, and it was not unusual for an injured soldier to receive 7-15 litres of blood on the day of injury. In the late 1950s and early 1960s the knowledge obtained from war experience was used to evaluate civilian trauma and much of what follows derives from these studies and those of the last decade as facilities to monitor patients improved. A special contribution to our knowledge came from a ~eries of papers, extending over almost a decade, from the Birmingham Accident Hospital. 10 11 
Clinical signs of blood loss
Because of varying body size and weight the usual way of comparing the effects of blood loss among individuals is to express the loss as a percentage of the individual's blood volume. Normal blood volume varies with age, sex, obesity and muscularity. Typical values for neonates and children of either sex are 85-90 mllkg. For adolescents and adults the values are a little lower (males 75-80 mllkg, females 70-75 mllkg). In the elderly female the value may be as low as 60 mllkg. Obesity may reduce these values by 5-10070 and muscularity may increase values slightly.
In the normal individual blood loss of up to 10070 of the blood volume is promptly corrected by trans-capillary refill and in the acute phase normal vascular filling pressures are maintained by alterations in venous tone. After such loss a normal individual will have a normal blood volume within hours of haemorrhage and all that is required is some additional fluid to make good the water loss. This degree of loss is that which occurs at a standard blood donation. There are no reliable symptoms or signs of this magnitude of blood loss. Table 1 summarises the clinical symptoms and signs of significant blood loss. These figures are derived from a number of sources and ~Irl' ,imilar to thosc lIsed h\ 1 I. 111 so 11 , 14 It should be noted that signi ficant hypotension, while being a reliable sign of severe bleeding, is only associated with loss of more than 15070 of blood volume. In tlte young even more may be lost before the blood pressure drops below "normal limits". Blood loss up to 15070 has the main effect of reducing the capacity of the body to compensate for other insults, e.g. anaesthesia, surgery or continued bleeding, and so must be sought and corrected before these occur. It goes without saying that blood loss is but one cause of hypotension, and that other causes must be considered in patients whose hypotension does not appear to be explained fully by the amount of blood loss that can be found. Once blood loss exceeds an individual's compensatory threshold there is an almost linear relationship between the blood pressure and the volume loss. This relationship may, however, be disturbed by a number of other problems, including: 1. cardiac trauma and laceration (with or without tamponade), 2. pre-existing cardiac disease, 3. severe head injury, 4. chest trauma -especially if associated with tension pneumothorax. In patients in whom volume replacement is not resulting in improvement of the circulation these and other medical causes of hypotension should be sought.
Estimation of blood loss from injuries
Clinical estimation of the magnitude of blood loss from clinical signs is an important first step. The next step is to look for the source of the loss. It is useful here to be able to associate the type of injury with an estimate of the blood loss. This exercise has two purposes. The first is to alert the clinician to the fact that these injuries will be associated with blood loss and thus to correct this loss (before surgery and anaesthesia). The second is to allow comparison of the clinical state with the blood loss that can be estimated from the apparent degree of trauma. If the clinical state is appreciably worse than the amount of apparent trauma would indicate, then the search for concealed bleeding, or other causes of hypotension, must continue.
Fractures can account for considerable blood loss. Typical amounts are shown in Table 2 . These figures are for a 70 kg m~e patient and will need to be modified if there is more than usual peri-fracture swelling, if the fracture is compound or if it is associated with vascular trauma. The amount of blood lost into a fracture site can be readily appreciated if one Associated blood loss 400-800 ml 500-1000 ml 750-1200 ml 1000-1500 ml 1500-2500 ml 500-1000 ml notes that 500 ml is approximately the volume of an adult male hand. This hand, when placed on a thigh, will reveal just how little swelling is needed to conceal a unit of blood.
The losses quoted in Table 2 are, at best, a guide. They are derived from the work done in Birmingham and were summarised by London. t5 Since the severity of shock is most directly related to the loss of circulating volume th'e possible loss of additional plasma must not be overlooked. Similarly when considering resuscitation it is important to realise that dynamic fluid shifts from the extracellular and intracellular compartments are occurring right from the moment of injury and for good resuscitation these losses need to be replaced along with the losses from the vascular space. Blunt trauma is associated with alterations in capillary permeability in the affected region and considerable loss of fluid into the injured area. While this fluid loss will eventually be reabsorbed as the patient recovers it is lost to the circulation during the acute phase and must be replaced during initial resuscitation.
Ongoing assessment of volume status
In parallel with the recognition of blood loss, the localisation of the source of bleeding, and initial clinical estimation of the magnitude of the volume deficit, therapy must be directed to replacing the loss. This therapy should begin immediately upon recognition that blood loss has occurred, and continue while further investigation and assessments are made. Specific therapy directed towards prevention of further blood loss will also be occurring at this time, e.g. surgical ligation of a bleeding vessel or correction of a coagulopathy.
Once the initial flurry of activity is past there is time for a more planned approach which will lead to the completion of resuscitation. It is at this stage, in selected cases, that there is a "role for sophisticated monitoring and special care units.
It is totally appropriate that young patients, previously in good health who have sustained mild to moderate blood loss which has been controlled, be managed on clinical signs alone. Careful clinical assessment, as blood and fluid replacement proceeds, is all that is necessary to ensure a good outcome in virtually all cases.
Young patients showing any deviation from the expected clinical course, patients at the extremes of age, or those with underlying disease, should be placed in an intensive care unit for resuscitation after initial surgical steps to control blood loss are complete.
Intensive care units provide the staffing to allow careful and repeated assessment as the patient is resuscitated. Also the expertise of the staff of such units in invasive monitoring may be invaluable in those patients in whom cardiorespiratory compromise exists. Cardiorespiratory complications of the injuries or the resuscitation can be detected early and appropriate management instituted with a minimum of delay and difficulty.
The details of specific techniques used in the monitoring of such patients are clearly beyond the scope of this paper. However, I believe that no matter what monitoring is used, the key to success lies in frequent and thorough review of all the information available from both clinical examination and the monitors as resuscitation proceeds. Those interested in this challenging, difficult and still often controversial area are referred to some reviews on the topiC. 16 ,17 The patient who is suffering acute haemorrhage has three major needs, The first is that those who are caring for him recognise haemorrhage as the problem, The second is early correction of the cause of haemorrhage and a prompt assessment of the size of the volume deficit. The third is repeated review, of a sophistication appropriate to the patient's clinical status, to minimise delay and complication in the resuscitation,
